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Transmission device for introducing light into an ear 



Prior Art 



5 The use of a light source, for example a laser light source having low power, for treating dis- 
comforts in the region of the ear is for example known from document DE 94 02 306.9 for the 
treatment of Tinnitus. Document DE 100 49 068 Al and document DE 199 47 678 CI also refer 
to corresponding devices. 

10 The basic structure of all these devices is similar regarding a light source, which is used for pro- 
viding the emission and the introduction of the radiation into the ear region, a suitable holder at 
the ear and a wave guide, in particular an optical wave guide, which is suitable for conducting 
the radiation in the frequency range used. 

15 The duration of the treatment for corresponding appliances is about 15 to 60 minutes when using 
a low level laser; accordingly, it has to be ensured that minimum comfort requirements are pro- 
vided by means of the configuration of the holder when the devices are carried by a patient. 

Regarding medical importance, the intensity of the radiation used and the position of exposure 
20 are essential, which ensures an effect on the cochlea; both parameters determine essentially the 
therapeutic effectivity of the radiation, and are as well critical for avoiding damages to the health 
which might occur due to too strong and/or incorrectly positioned radiation exposure. 

The solution of DE 94 02 306 lacks comfort due to the use of an ear phone commonly available 
25 on the market, because of the remarkable weight of the ear phone; the radiation is not directed 
to the auditory canal, but to the region behind the ear on the cranium. The medical effect re- 
mains, therefore, doubtful, because the absorption of visible radiation by the bones is high. 

DE 100 49 068 Al deals with the positioning and exposure of incoherent radiation into the ear 
30 region and comprises a detection device for the intensity of the light for avoiding damages to the 

l 



health, which supervises an individual value and controls the light emission device by means of 
a feedback circuit. This device is, accordingly, only usable as a complete unit. 

The positioning device is to be introduced into the auditory canal of the patient, such that a ra- 
5 diation acts via the outer auditory canal and the ear drum on predetermined regions of the mid- 
dle ear and/or the inner ear. The determination of these regions depending on the frequency 
range of the bothersome tone or sound is medically unclear and troublesome. 

DE 199 47 678 uses a low level laser as an emission source with a protective element between 
10 the radiation source and the optical wave guide for avoiding laser emissions without connected 
optical wave guides. There is no disclosure regarding the construction of the holder. 

Summary of the invention 

15 It is an object of the invention to provide a device which allows the transmission of light to the 
ear of the patient in a reliable manner, which is easy to handle and individually adjustable. 

This object is solved by the invention by means of the features of the characterizing clause of 
claim 1 . 

20 

The basic idea of the invention is the two-piece construction of an ear holder having a first tran- 
sition piece which is formed such that it emits the radiation used in the direction of the auditory 
canal considering the orientation of the optical wave guide, and a retaining bar which is fixable 
to the first transition piece and which causes the individual fine adjustment and positioning of the 
25 transition piece. 

According to a preferred embodiment a second transition piece is used for introducing the radia- 
tion into the optical wave guide, which in turn is a two-piece construction, namely a first piece 
for connecting to the radiation source, in particular a laser, and a second piece, a pressing tip, 



2 



which is fixedly connected to the inlet end of the optical wave guide and introducable into the 
first piece. 

Further embodiments are disclosed in the remaining dependent claims. 

5 

Short description of the figures 

A preferred embodiment of the transmission device according to the invention is now described 
in more detail based on the figures, in which: 

10 

Fig. 1: shows a perspective overall view of the transmission device; 

Fig. 2: shows a top view of the ear holder comprising a first transition piece and a retaining bar, 

15 Fig. 3: is a schematic sectional view of the transmission device according to Fig. 1, 

Fig. 4: shows a section of a part of the construction of the second transition piece, and 

Fig. 5: is a schematic view of the assembly of an exposure device having the transmission 
20 device according to the invention. 

Description of the preferred embodiment 

The following is based on the fact that the radiation of a low energetic laser (low level laser) is 
25 used as optical radiation; however, the use of any other radiation source of another frequency or 
another frequency spectrum is also possible. 

The transmission device comprises essentially three parts: an optical wave guide 20, an ear 
holder 10, in which the end of the optical wave guide 20 of the ear side is accommodated, and a 
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transition piece 30, in which the end of the optical wave guide 20 of the laser side is accommo- 
dated, for connecting to a suitable low level laser 40. 

The ear holder 10 comprises a first transition piece 11, which is preferably embodied in a elbow 
5 shaped manner, for causing a re-direction of the optical wave guide 20, which usually is in a 

vertical plane, into the essentially horizontally running auditory canal of the ear, into which the 
laser radiation is to be introduced. 

The optical wave guide 20 is thin (at maximum 1000 [im) and, accordingly, flexible, such that it 
10 can be introduced into the transition piece 11 or inserted into the transition piece 11 using a 

bending radius of 2 to 5 cm. This enables a very compact construction of the transition piece 11, 
which in turn reduces the lever formed, such that the moment caused by a part of the self- weight 
of the optical wave guide 20 around the support point of the transition piece 1 1 at the ear is kept 
minimum. 

15 

The transition piece 11 comprises two channel shaped half shells one of which (11.1) is shown 
in section from above in Fig. 3. In this half shell several ridges 11.2 in transverse direction are 
provided into which the optical wave guide 20 is inserted. Subsequently, the second half shell is 
attached and welded by means of ultrasonic welding, such that the wedge-shaped ridges 11.3 are 
20 pressed into the jacket of the optical wave guide 20 which is thereby locked. 

The end portion 11A of the first transition piece 11 directed to the ear is covered by a replace- 
able ear piece 13, formed for example of a soft synthetic material, which forms the contact to 
the ear and is replaceable for hygienic reasons. Different sizes of the ear piece 13 serve for the 
25 adjustment to the ears of children and adults. 

A through hole 11B is formed perpendicularly to the plane formed by the first elbow-shaped 
transition piece 11 through the elbow-shaped transition piece 11 (axis X-X), into which the first 
end portion 12 A of a retaining bar 12 is rotatably inserted. The retaining bar 12 has a substan- 
30 tially U-shaped configuration, wherein its second end portion 12B is elastically deformable, es- 
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pecially bendable, such that it is adjustable to the shape of the cochlea, such that a secure fixing 
of the ear holder is ensured at the ear of the patient in combination with the ear piece 13. 

The ear holder 10 shown is usable for both ears by means of a simple transfer of the retaining 
5 bar 12. 

The positioning of the end portion 1 1 A is carried out such that the radiation, which exists in a 
non focused manner in an approximately taper-shape enters the auditory canal and hits on the 
ear drum with a power of about 3 - 4 mW. 

10 

As an exact localization of the damage ear cells, by the stimulation of which one hopes to 
achieve an amelioration of the pain, is not possible, the described simple construction of the ear 
holder 10 is an optimal compromise between technical complexity and medical effect. 

15 Avoiding a focusing at the exit from the end portion 1 1 A ensures avoiding damages to the cells, 
which could occur if focusing regions having a high power density come to lie on points of the 
auditory canal or the ear drum. 

For introducing the laser radiation of the laser 40 into the optical wave guide 20, a second tran- 
20 sition piece 30 is provided as focusing sleeve, having a conical inner peripheral surface tapering 
in the direction of the entrance opening of the optical wave guide 20 and which is dimensioned 
such that the focusing region F of the laser light is immediately ahead of the entrance opening of 
the optical wave guide 20. The inner surface is coated, for example with chromium, gold or 
nickel, for enhancing reflection. 

25 

The second transition piece 30 is provided with a cylindrical bushing at its end portion on the 
side of the optical wave guide, in which a pressing tip 32 is introduced which accommodates the 
end portion of the optical wave guide 20 on the laser side. The pressing tip 32 comprises a 
through hole 33 with a first portion 33A with a first radius Rl for this purpose, into which the 
30 end portion of the coated optical wave guide 20 is glued in, as well as a continuing second por- 
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tion 33B (approximately 5 mm in length) having a second radius R2, into which a de-coated end 
portion 20A of the optical wave guide protrudes by its entire length. The pressing tip 32 is in- 
serted into the sleeve of the transition piece 30, for example by force fitting, such that the en- 
trance cross section of the end of the optical wave guide 20A is immediately behind the focusing 
5 region F of the laser radiation and, accordingly, a substantially loss free introduction of the laser 
light into the optical wave guide 20 is ensured. 

The second transition piece 30 and the laser 40 are connected by means of a connecting portion 
42, for example in the type of a bayonet catching, as it is implied in Fig. 5, or for example by 
1 0 means of screwing . 

The laser comprises at its outlet end a tapered holding section 41, onto which a ring 39 is slid, 
which comprises holders 34, 35 on both sides for restoring a holding member 50, for example 
by means of eyelet members 54, 55, such that the laser 40 can be carried by the patient to fur- 
1 5 ther reduce the moment acting on the transition piece 1 1 . 

This construction ensures a very easy handling, combined with a safe and individually adjustable 
seat of the ear holder, and, accordingly, a reliable radiation onto the desired portion of the inner 
ear. 
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